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本文以此项目为背景，对基于 FPGA 的高速串行通信技术进行研究， 终设
计了基于 CPCI 总线接口的 FC 高速串行通信卡，实现了计算机之间通过光纤进
行高速串行通信。论文对 FC 通信卡各个模块的功能和实现进行了详细的论述。
FC 通信卡采用 FPGA 内嵌的 RocketIO 高速串行收发器实现主机之间的高速串行
通信，并利用 Aurora IP 核实现了 Aurora 链路层协议， 后采用 OPB-PCI 桥接
核实现了 CPCI 接口逻辑。 
本课题采用 PROTEL 设计电路原理图和 PCB 来实现硬件的开发，采用 SOPC
方式来实现 FPGA 的逻辑设计。系统选用 VHDL 硬件描述语言来设计 Aurora 链
路层模块，在 Xilinx ISE 中完成 Aurora 模块的设计，利用 Modelsim 进行功能及
时序仿真，并在 Xilinx 嵌入式开发系统 EDK 中实现了整个系统的整合。 后，
将 FPGA 设计下载到 FC 通信卡中运行，并利用 ChipScope Pro 虚拟逻辑分析仪
对设计进行验证，运行结果正常。 



































The national 863 project “Development of Flight-controlling computer system 
FC card” is to design a high-speed serial communication fiber-channel card 
compliant with CPCI bus standard to realize high-speed serial communication in 
multi-computer system. 
Under such background, the high-speed serial communication technology based 
on FPGA is studied and the high-speed serial communication FC card based on CPCI 
bus is designed to implement high-speed serial communication between computers 
via fiber channel. The function and implementation of every module of the FC card is 
discussed in detail in this dissertation. The FC card uses RocketIO high-speed serial 
transceiver embedded in FPGA to implement high-speed serial communication 
between computers, the Aurora IP core to implement Aurora link layer protocol and 
OPB-PCI bridge core to implement CPCI interface. 
Protel is used to design the schematic and PCB for the card and FPGA Logic is 
designed using SOPC method. The system uses VHDL language to design Aurora link 
layer module in Xilinx ISE and modelsim for function and timing simulation, then the 
whole system is combined in Xilinx EDK to implement the whole system. Finally the 
FPGA design is downloaded to FC card and ChipScope Pro logic analyzer is used to 
verify the system. The FC card works well. 
The FC card that we design can communicate in a data rate of above 4MB/s 
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